3                          PRELIMINARY,
mode of tracing, that the arc qp is equal to the difference of gQ and* j>P, or that the %&pA is equal to^jP. Compare § 104.
23.    The rate of motion of a point, or its rate of change of position^ is called its Velocity.   It is greater- or less as the space passed over in a given time is greater or less: and it may be uniform^ i.e.. the same at every instant; or it may be variable.
Uniform velocity is measured by the space/passed over in unit "Of time, and is, in general, expressed .in feet or in metres per second j if very great, as in the .case of light, it may be measured in miles per second. It is to be observed that Time i& here used in the abstract sense of atraiforrnly-increasing quantity—what in the differential cat' culus is called an independent variable. Its physical definition is given in the next chapter.
24.   Thus a point, which moves uniformly with velocity #, describes-a space of v feet each second, and therefore vt feet in / seconds, t being any number whatever.   JPutting s for the space described in /'seconds, we have               s = vi.
Thw with unit velocity a point describes unit of space in 'unit of time.
25.    It is well td Observe here, that since, by our formula, we haVs-generally                                      s   •
*-?»
and since nothing has been said as to the' magnitudes tits and f, we-' may take these as small as we choose. Thus -weget 'the same result 'whether we derive v from the space described in a million seconds, or from that described in a millionth of u secmd. This idea is very useful, as it makes our results intelligible when a variable velocity has to be measured, and we find ourselves obliged to approximate to its value (as in § 38) by considering the space describedJn an interval so short, that during its lapse the velocity .does not sensibly alter in value.
26.    When the point does not move uniformly, the velocity is variable, or- different at different successive instants: but we define the average velocity during any time as the space described in that time, divided by the time; and, the less the interval is,, the more nearly does the average velocity coincide with the actual velocity at any instant of the interval.   Or again, we define the exact velocity at any instant as the space, which the point would have described in one second, if for such a period it kept its velocity unchanged.
27. That there is at every instant a definite velocity for any moving point, is evident to all, and as matter of everyday conversation. 'Thus> a, railway train, after starting, gradually increases its speed, and every one understands what is meant by saying that at a particular instant 18 moves at the rate of ten or of fifty miles an hour,—although, in the course of an hour, it may not have moved a.m|le altogether.   We may suppose that, at any instant during the motion, the steam is so adjusted as to keep the train running for some time at a uniform Velocity,   This is the velocity which the train had ,at the instant in